Introduction
T HE MOST WIDELY used methodology for selecting educational content and its delivery is through the articulation of course objectives, selection of topics, planning lesson delivery and evaluation methods. Egan (2004) has demonstrated that story telling is an alternative that is much more effective as a teaching and learning paradigm. Heo (2004) extends this argument to cyber learning environments. However, how to create effective educational stories, especially as components of e-Learning systems, is yet to be fully explored. Sharda (2005) has proposed the Movement Oriented Design (MOD) paradigm to systematize the creation of multimedia content by using story telling at its core. The main thesis of this paper is that we can apply MOD for creating effective e-Learning content that uses story telling as its underlying model. Section 2 of this paper introduces narrative as an alternative model of thinking and learning. Section 3 presents the fundaments of the Movement Oriented Design paradigm. Section 4 discusses the role of technology in e-Learning. Section 5 gives the conclusions.
Teaching using Story telling
In Teaching as Story Telling, Egan (2004) offers an alternative approach to educational content planning and teaching. Egan asserts that a pedagogy model that develops objectives, content, teaching methods and evaluation techniques in a serial manner, can lead to a rather mechanistic way of conceptualizing, planning and delivering education. While Egan focuses on children in this book, most of the concepts presented therein can be applied to adult teaching as well. As per Transactional Analysis (Berne, 1996) every adult has a child within, and winning this child is an effective means of communicating with that adult.
Story telling in this context does not relate to fictional stories, but how to use the story form, or narrative, to engage the learners more effectively, and thus make the meaning of the lesson more powerful, understandable and persistent (McEwan & Egan, 1995) .
Telling and listening to stories is a universal means of communication. As per some anthropologists, our brain fundamentally works using a story oriented structure (Levi-Strauss, 1995) . Our original concept of stories is centered on real-life narratives, as our life experiences are often stored in our mind as narratives. Even facts, ideas, theories and dreams are underpinned by narratives (Heo, 2004) . These stored narratives allow us to reconstruct our experiences in different contexts, and derive new meanings from them.
Real-life stories have two types of functions: epistemological and transformative (Heo, 2004) . From the epistemological view, a story embodies some knowledge, and from the transformative view a story conveys some (moral) message. In the epistemological view stories can be used to exemplify concepts, principles, or theories in relation to some real-life situation or problem (Jonassen & Hernandez-Serrano, 2002) . Through recalling, reinterpreting, and, at times, recreating stories, we enlarge our experience and facilitate discovery of new knowledge and insights (Crick, 2003) . Ellis (2002) demonstrates the power of story telling in learning by relating a story of how he got an important environmental lesson from his biology teacher at Oberlin College, Professor George. In INTERNATIONAL JOURNAL OF LEARNING, VOLUME 13, 2007 http://www. Learning-Journal.com, ISSN 1447 -9494 (print), 1447 brief, Professor George, at the ripe age of 94, used to take his botany students (including Ellis) for walks in the arboretum, telling them stories from his own life. In one particular story, George told them how he found out in a childhood experience that cottonwood tree branches can re-grow roots if stuck in the ground. Ellis then recalls the profound effect that story had on him in learning a science lesson, and in understating the importance of story telling to deep learning.
I fondly remember my high school Physics teacher explaining the fundamentals of electric current using a story involving water flow in a river. I used the insight gained from that story to build a deeper understating of Kirchhoff's Current Law, and used it to solve many tricky problems during his Electrical Engineering degree at the Indian Institute of Technology, Delhi. This story underpins the MOD-based story development example given in section 3.
Thus far we have considered real-life stories that manage to convey a lesson in science and engineering. However, our aim is to be able to represent scientific and technical knowledge also as stories, we can call these scientific and technical stories respectively.
Often good teachers are good story tellers and know how to engross their students, without having learnt story telling in any formal setting. As a corollary, teachers who are not natural story tellers often find it difficult to hold students' attention. Our aim is to present a story development model and associated processes that would let any teacher create good scientific, technical or other educational stories. Movement Oriented Design is one such model proposed by Sharda (2005) .
Movement Oriented Design
Movement Oriented Design (MOD) provides a framework for creating contextualized stories (i.e. real-life, scientific, or technical stories) that connect with, and therefore have a significant impact on the learners' cognitive absorption of the knowledge imbibed in the story. Most e-Learning systems use multimedia content to cater for people with different learning styles (Felder & Silverman, 1988) . MOD methodology is underpinned by the concept that all multimedia systems are story telling artifacts (Sharda, 2005) . One of its aims is to bridge the semantic gap between a multimedia author's thought process and the programming metaphors currently available for multimedia design. It is based on the concept that every story must have a beginning, middle and an end. It also uses the problem solving metaphor introduced by the Dramatica theory of story design (Phillips & Huntley, 2001 ). The core element of the Movement Oriented Design methodology is a Movement: a micro story with its own Begin, Middle and End components.
Movies embody many aspects of multimedia, thus we can learn from the current theories of screenplay writing. However, there is one difference between movies and interactive multimedia; movies vary in temporal and spatial domains, while interactive multimedia varies in the navigation domain as well, i.e. user interactions can change the course of the narrative.
We use the generic term user to refer to all of the following: a viewer for a movie, a listener for music, and a player for a game, etc. Figure 1 shows two users watching a movie; they could as well be the users of a multimedia presentation. A player device outputs the visual content on a screen accompanied by audio, and, in some systems, other sense stimuli. In a theater the user has no navigational control; but with a VCR or CD or DVD player, the user gets some navigational control. On the other hand, a game or virtual reality player gets much more navigational control.
Emotional movement is the main reason why we want to experience stories (Hunter-Johnson, 2000) . Most users thirst for emotional engagement and stimulation. Thus, we need to look for a method that can move our emotions. Story telling is a powerful way to achieve this emotional movement. The five main stages in creating emotional movement through a multimedia story are shown in figure 1. It begins with stage-1, where a story creates meaning that moves the story characters' emotions in stage-2. These emotions are then transmitted to the user through multimedia content in stage-3. If, in stage-4, these story emotions connect with the user's emotions, they create emotional movement for the user in stage-5. (Sharda, 2005) . Reproduced with Permission From a technical perspective multimedia elements include text, audio, still and moving images. However, from a story perspective the narrative is based on the emotional journey of its characters. In a multimedia story we can consider the various elements as the story characters. A multimedia story uses characters of all types listed in table-1a. A multisensory story further includes characters of the type touch, smell and taste. A formal story can use any character type.
From an application perspective we can classify stories as: Real-life stories that depict life-like drama; education stories that enhancing learning outcomes; scientific stories that enhance scientific knowledge; technical stories that enhance technical knowledge; and edutainment stories that enhance educational outcomes while entertaining. To some extent, all of these stories should be entertaining to engage the users' emotions; even if, they do not make you laugh out loud. Thus, with multimedia we have the potential of creating emotionally charges stories that can be used for education. Next we explore the main characteristics of good stories, and investigate if these have an underlying structure? Aristotle's Poetics (1996) focused on crafting tragedies, or serious drama; and Tierno (2002) shows how to apply it to screenwriting. Many aspects of poetics are useful for crafting multimedia stories as well; the most important being the plot. According to Heath, Aristotle said that "A coherently structured plot is a crucial element. It consists of a connected series of events: one thing follows on another"; where every story must have a beginning, middle, and an end. Movement Oriented Design uses this concept for designing the temporal structure of a multimedia story.
Dramatica is a theory that views story creation as a problem solving exercise. Phillips and Huntley (2001) predicate, "…every complete story is a model of the mind's problem solving process. This Story Mind works… holistically. It is the author's argument as to the relative value of (various) considerations in solving a particular problem that gives a story its meaning".
The Movement Oriented Design methodology provides a framework for creating multimedia experience by focusing on motivation, need and structure of the story. Motivation helps in formulating the project concept as a series of problems, or questions. We start with a problem statement; break it down into sub-problems and look for solutions by telling a story that can solve these problems.
The need aspect of MOD explores what is that the user wants. In general, the user wants emotional movement. Let us consider the example of a humanistic story: when viewers come out of a good movie, moved to tears or laughter, they will often say, "That was such a moving story". It is their emotions that have been moved. Students coming out of a good lecture generally don't call it a moving lecture; however, in a good lecture they get emotionally engaged if the lecturer begins with a question that intrigues them, then answer the question, and culminates the lecture with some new understanding; thereby making it a moving experience. Therefore, creating emotional movement (for the user) is the most important property that should permeate any multimedia narrative. Our aim is to device a simple, systematic, and yet powerful narrative structure that facilitates the creation of this emotional movement.
We can view each story as a collection of story units, where each story unit has three components called Begin, Middle, and End (BME). The Begin of a story unit should hook the user. Middle should carry the main message, and the End should terminate the story or link it to the next story unit. Any story unit that does not have these three components is ineffective. In creating educational multimedia content, often the authors focus on loading it with useful information, and loose the viewers' interest and attention as a result.
By linking Movements in a cause and effect relationship we can create stories that engage the viewer's emotions and move them. We can create moving humanistic stories, but also create not only engaging stories of any other type, including a Formal Story: defined as "a connected sequence of Movements with a BME structure". In this senses, every presentation or document can be a formal story. This paper is an example of a formal story: Introduction is its Begin, Conclusion is its End, the intervening sections are its Middle, and each paragraph is a Movement. Every educational story need not be a humanistic story. At times conveying the message as a humanistic story works, at other times, it can obscure the real message; however, presenting educational content as a well-linked narrative is important.
To develop a multimedia story, first we state the story problem, and then propose a solution by articulating its BME components. Next, we break down each component into sub-components, with their own BME structure. This process can be followed to a point where each story component can be considered as a Movement: a small enough story that does not lend itself to further decomposition, or need not be decomposed any further; often this is a subjective decision made by the author.
Interactive multimedia design is much more complex. Nonetheless, by dividing a story into Movements, which can then be linked non-linearly, the process of creating an interactive multimedia presentation can be systematized. Different navigation paths then become alternative solutions to the various (sub) problems. In this manner we can create emotionally engaging and moving stories using the Movement Oriented Design methodology.
In the MOD paradigm, the main phases required to create a multimedia presentation, beginning with just an idea, are as follows:
1. Brainstorm various options for BME components to generate Movements.
Generate a story plot by choosing well-linked
Movements. 3. Create a storyboard by representing Movements with iconic multimedia elements. 4. Develop content using text, videos, images, graphics, and sound elements. 5. Author the presentation by instantiating the story plot with multimedia components.
In the long run, we aim to develop software tools to facilitate the creation of multimedia presentations based on the MOD paradigm. However, even before authoring tools based on MOD paradigm become available, it is possible to apply the MOD story development methodology using paper and pen, or a word processor. The following example demonstrates the application of Movement Oriented Design for creating an educational story. Its purpose is to explain important aspects of electric current to high school students. This example illustrates some of the MOD principles; it is taken almost verbatim from (Sharda, 2005) .
We begin by stating the problem and then articulating a high-level solution for the same. This solution is then transformed into a story plot by identifying a Begin that will grab the students' attention; a Middle that conveys the main message, and an End that brings closure to the story.
STAGE-1
Problem: What is Electric Current? Solution: Explain the meaning of electric current B1 Importance of electric current M1 Define and exemplify electric current E1 Link to Ohm's Law. Explain alternating and direct current In the next stage, each of the Stage-1 story units (i.e. B1, M1 and E1) are decomposed individually into their own BME components. In our nomenclature 'B1, B2' is a stage-2 story unit identifier, and is the Begin of the story unit 'B1'. This process provides just the structure; the author still needs to combine knowledge and creative skills in finding the most appropriate content for each of the BME components. The MOD process provides a simple and systematic framework to brainstorm and instantiate the BME components at each stage, and then to generate a story plot. In general, multiple story plots can be generated and tested for their efficacy, before incurring the expense of transforming the plot into a multimedia presentation. The following expansions at Stage-2 and Stage-3 are given as an example of how the MOD process could be applied.
STAGE -2
B1 Problem: Why is electric current important? B1 Solution: Explain the importance of electric current. B1,B2 Many people die of electric shock. B1,M2 Understand and respect electric current, not be afraid of it. B1,E2 Electric current is useful for running appliances. M1 Problem: How is electric current defined? M1 Solution: Define and exemplify electric current.
M1,B2 Amperes = Coulombs / second. M1,M2 It's like watching Coulombs as water in a river, and count how many go past in one second1. M1,E2 Demonstrate the effect of electric current through multimedia and multi-sensory experience. E1 Problem: What determines electric current strength? E1 Solution: Link to Ohm's Law. Explain alternating and direct current. E1,B2 Current depends upon voltage and resistance. E1,M2 Ohm's Law: I = V/R E1,E2 Current can be direct or alternating. Only some of the Story Units at Stage-2 have been expanded further in Stage-3. It is important to note that the individual story units can in instantiated in more ways than one; providing multiple story plots.
The un-instantiated story units are provided for the reader to try out some options. Having planned a good story, one can move on to creating a story board for each movement and then proceed to author the story. Storyboarding is a widely used technique for conceptualizing multimedia content before it is produced. However, starting directly with a storyboard assumes that a story exists; often this is not the case. The story development process using MOD allows one to start with a concept and develop the story step-by-step. The purpose is to help teachers develop good educational stories, even if they are not natural story tellers.
STAGE -3

e-Learning
e-Learning has been evolving ever since the availability of digital computers around 1950s and 60s. Recent advances in computer speed and increased computer ownership has given a quantum boost to the opportunities for using e-Learning systems. However, "technology that does not advance students' learning has little value in the classroom." (Jones,Valdez, Nowakowski, & Rasmussen, 1995) . Jones et. al. emphasize the importance of effective, or engaged learning, which implies that students become responsible for their own learning, and take charge of the learning process and self-regulate it to maximize their learning outcomes. They conclude that technology plays a positive role in learning; however, human and contextual factors are of paramount importance; teachers must get adequate training; software design and instructional methods surrounding it must be congruent; hardware and applications must be appropriate to the learning expectations; and, in general, technology increases student motivation.
Schaverien and Cosgrove (1997) developed a theory of learning which postulates that the "generate-test-regenerate" model suggested by Minsky (1985) and Plotkin (1994) is the natural model used by all learners, as is built into our brains and genes. Based on two empirical studies, Schaverien and Cosgrove (1997) suggest that students' learning of fundamental science can be well-explained as a process of generating, testing and selecting ideas on their value, i.e. using the Darwinian generate-testregenerate model. Furthermore, teachers' understating of how to teach, so as to support such natural learning, can also be understood in terms of this Darwinian model. McLoughlin (1997) articulates the importance of visual thinking in Telepedagogy, a subset of eLearning. This concept is taken from theorists who showed that "visual thinking is a fundamental and unique part of our perceptual processes (Gardner, 1993; Salomon, 1997) , and that visualization is a partner to the verbal and symbolic ways we have of expressing ideas and thoughts". McLoughlin (1997) states that multimedia content based presentations offer several advantages over purely verbal thinking, and that:
• Visual forms of representation are important, not just as heuristic and pedagogical tools, but as legitimate aspects of reasoning and learning; • The technologies of learning can offer visual experiences which foster higher order cognition; • Students should be encouraged to use multiple modes of representation when learning with technologies.
McLoughlin (1997) concludes that "Telecommunications and computer tools, (for e-Learning) can support the dynamic nature of reasoning, by supporting dialogue and articulation of ideas in multiple forms."
On combining the above concepts, we conclude that multimedia stories can be highly effective for deep learning. However, the lack of a model for developing effective educational multimedia stories has often been the pitfall in creating e-Learning content. MOD provides a simple, yet powerful model for creating effective educational multimedia stories. Furthermore, students who learn from multimedia content created with MOD can attempt to reinterpret it and create their own MOD based content. Thinking how one will communicate some concept to other people leads to deeper learning. Consequently, MOD can provide a framework on which the learner can also base the creation of their own reinterpreted content; the process of creating a new educational story from the concepts just learnt will lead to deeper understanding of the same.
Conclusions
Story telling is a powerful pedagogical paradigm for enhancing learning outcomes for general, as well as for scientific and technical education. Multimedia content, with a well-linked narrative in an educational story, can facilitate deep learning. Movement Oriented Design (MOD) is a paradigm that views any presentation as a story telling artifact. To create a good story it must have well linked beginning, middle and an end. MOD uses the concept of Movement, a micro story with its own Begin, Middle and End components, as its core concept. e-Learning is now used widely; however, we need new ways to provide the learner the ability to assimilate, reevaluate and learn concepts deeply. This paper demonstrated how and why Movement Oriented Design paradigm can be used to enhance the pedagogy of e-Learning, using story telling at its core.
